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PURPOSE: To relax a distortion of an image without 
causing any increase in the cost of the device and to 
cape with the variance of lenses and temperature 
characteristics, etc. 

CONSTITUTION: This device is equipped with a lens 101 
consisting of a wide-angle lens or fisheye lens having 
barrel-shaped distortion, a CCD camera which converts 
light obtained by picking up an image through the lens 
101 into an electric signal through photoelectric 
conversion and outputs it as an image signal, a 
coordinate converter 104 which inputs the image signal 
from the CCD camera and converts the coordinates of the 
image signal in pixel units by using a nonlinear odd 
function, and a display monitor 107 which displays an 
image. Here, 103 is an A/D converter, 105 is an image 
memory, and 106 is a D/A converter. 
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^^a^biliftm^SrAAU ^T'^V^PtfeSrffl 

at, mmmwM^m^mw&w&<nmigtmw$:A 

ALT, HftSl^SrfT 5^/T^air£r{ffix.fcr «r4»SK 
SE«*a*»bHffcfll*SrA*U, *»-C>5evM!f|!§*«:JB 

alt, Ktft%«>ffi««i^j3tt&n{ftm#(oMin«!!3asr 
fr$*tnn*yffi#ai:, MiBMmMa^aA^MmMiatt 

[s*^3] mfi2jgi^^#at*, mti^#y&<£>Hft 

&^m*hmmmti.x>mm%^*x?)-rz>b, &©Bft 
m^xts-r^x, 9t£. xts \^tz.mm% *&me** 

ii:«r«f«i:-rsit*3B2flE*<©*iiSfflHH«»«*K 

Bo 

[»*^4J ittflB&flHEgl^att:, mff2uvX^a<D 

5 i i i *fc»a 2um<oimmm 

[»#S5i «iriaea(Xtt#a«, MiE^vx^a© 

WtJSm, **rtl*fcH:«-«ffi36Flfll©Bi*M©re«*s*t 
<fc 5 ttBUK&ftfrfr fcWKfc-r 5«Wt* l 
* fctt 2 IE«ro*i^ffl^ffl^ffi^S«o 

tt**Hbfrl«!l©3E*»tt.fc 9 /hS < , i)MEffia(£»?a 
tt, «WBB«ft«-§-S:«*l^©*jas«*Jft-r<B i k feftflfc 

Bo 

i»**7i atriEffiai«»^a«7MflBii^-c4:v^n 

[00 0 1] 
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JEl* i-*3 it 4 fftfld^OBMUB -t-^ «<ft*ife^»** 
[0 0 0 2] 

f£*<o<:ii5ffljaH«t»***«i:LT, 

09x.fi, 017 (a) {£7jH-<£>tf?#5fc5o ^Wjggfi, 
uyXl 7 0 1 Tft (3te) Sr^f^— t>iri/-^ 1 70 21 
10 J^flfe £ * - vH? VIM 7 0 2 T-3fe*^&{- <t o 

Tft (*) Sr««fll#lc*lfti-5CtfcJ;9, ftwftfc 
Bftff^ kLXm^-WO, «!*flSl 

o/cBiftff ^-SrfgBBT" ^t'^ir'w^^^en^ l 70 3± 

[0 0 0 3) to, vyXi70i*JJ:W^^ty 

ax, 1 7 0 3 fiaPEJ!tJa»feJLx.3&BK:Eg 

£*x-cv^ 0 i/y/i70iii, ^r»3ttt/J 5 iig 
20 (^^--^ l 7 o {^(6j< 

(ft) tM*— it-t^y-i 7 o 2id**»ixr*S(ft$*t 
5„ &W-T*xti, Bft 0 a>«SH0»<z>% (ft) tt, -r^- 
i^feVlM 7 0 2±l£i£ft;*;JxfcV\fc»t>, ^s*— * 1 
7 0 3 icm^-rz - £ f*T-# 

[0 0 0 4] JEr^Tf, 0Ux.fi, 01 7 (a) IC/ftST?^ 

^•a-}-»4-rp<— vHr^lM 7 0 4OlWi«<4ot, 
[0 0 0 5] *Sffcf6F**r/h*<"*-6ri:fcJ:!J, 

yXl 7 0 1 Sr-T^— S^-feVlM 7 0 2«ria<5ttSr i 

^S!*^jSl<*9 t wyXi7oy>w/-^tyf 

[0 0 0 6] iCDTcfc, ^"bW^-g^^-rS fc« 

L.fc3fi«!8««3e**trv^o 017 (b) »4, 

/S^IUVXl 7 0 5&tefflLfc4§-£«>0iJ&7j*L, 
*p<, KftuyXi 7 o 5 liiotjt^ilf bh, JKB 
ftO' Tftnytfr'f ^irviM 7 0 2i^m^ti, i&m 
1 7 0 3 Jbt^^SttSo *7b, E^Sr^lS-rS 
^BBf>-X«, £«l/yXl 70 5it)3t»<ft 
tf^iiri-ioT, 18 0° «±©Pifi5:#5J;5ia 
50 fci/yXtfc5„ LfcdSor, H;«i/yxi 7 0 5i^ 
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[0 0 0 7] 

[0 0 0 8] ^5Mc031^^^iCJ:oT, >£< 

[0 0 0 9] Bl8«, -f^— ^-fe>-*"Cg«LfcIiflfe 
^J^r^*fo 018 (a) ttiaUct/yXl 7 0 1, d 
18 (b) ttffififiLfcJEftU^Xl 7 0 SSrffifflU -t 

J:p{^S«Lfcfc(Z>-efc5o 018 (b) d»feW&35»* 
«fc5K, Eft^Xi 7 o 5Srffiffli-5n il:iot, 
Miff, ffiUX^fcsmJT^tt, <ft«Y^*>5*ftif 

[0 0 10] ^(DS^*3V>T, tfc<z>£*«:M 

<z>S?# *r IT *> M-*- n 4: # £ L v ^ t ^ 5 MH& * # * 
f-^s^Siiitafcft, =»* \-HM< 4ot|IS# 30 
Jl Lv ^ V" 5 M«£** *> o fc„ 
[001 1 ] AfrtfjdW:, 512X512 h«Vf 7« 

LT, (9bit+9bit) X512X512 = 4. 

7Mb i t£i±©^*y as&sstfcs. 

[0 0 12] r.«©3gMtt-hlE^«*TJie*4x^:t©-C«> 
oT, fc3i!wS*#te&^3l'VXfc:J:oT|&ffe$ 

fcffi«SE*«rfr 5 r t <t 9 , =» * h -b#f-£r*B3l5 40 

t5rt4<, ®«WSi*.Srgfii-rst*{c, l^X© 

[0 0 13] 

ifcSH'X^ai:, «rE^^X*aSr^-ur«fliLfc* 
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#a*»e>ffillHEljMft©iiimfS#S:A^br, 

ff 5 t %m 7L it t> <d -v #> 5 o 

[0 0 14] M*«2K:flt£*ffifflAB:RR$7i% 

SEBfi, fc5M©ai^1#tiSr ; S-rs/£^,U'^X*fcttfe 
BSW-V-X^b^Sl^v-X^air, HtilS^^X^Sr^-L 

fiifsj&s^a t , fflriattiH&a^aa* e>*arH*yB*©w 
[0015] ss**3^s*P5fflSH«?a^ 

SBti, iWfajffli^&^atfS, Jffifl(£ft£<0iii1fcfB3-& 

M5r tic J: 9, BfifwWM^HoTfe 
[0 0 16] |*#*4{;i&£*ffifflSffl*KSt*7j* 

AtraaffiaiKifc^aas, stria l^x^a^-t^ 
fl!i©iif*n©ra***ia:*-f5 £ 5 loBsawaiisrfT 5 1><© 

[0 0 17] SS*«5JC{S5*p5ffl«ffltfca^ 

i«, «*i*i*fcw:«-«Pf^i«!i©B*nB©raiJ^ftWc-t- 

[0 0 18] W#*6 J^5*plijffl^ffl^«7P 

[0019] *^c, w*«7»i«s*j^ffl^H^5a^73% 

[0 0 2 0] 

1) it, *:SS[©S*«M4Sr*rf SJEftuvXifctt* 
IRuvX^b^su-vX^aSr^L-C, *«3E*#a± 

5 0 »fc, ffi«aE»#a!»ii»-c*v^H*srfflv^Ti)tr 

0=>X h±#?rfflj|5-rsrt/i<, Bfftfc©ii*SrlB*i-r 




[0 0 2 1] £<a£H<z>4CBfflJHIBHttftX*%&B 
2) tt, fc3ffl©S*^&*r*-SJB;ai''i'X 

"9, S?e© = ^ hJi#*ffl3tE-t-5r i:*<, B{£<£>^#- 10 

<?>mf&m ^Kts LT, Bffe**£?T5o 
[0 0 2 2] Sfc, rro*iq«35*j^fflfflffllft«a^iSB 

(»**3) tt, M#ia2ffitt<o«:pnffi«ffiKSUlE^|£ 

SrA^Ji-5*-C, &^A;fcL;fcBffe{f^&liijf&S*#g: 

[0 0 2 3] ffc, £ro389§G3*p9fflSffltfci»**3£B 
(IM&S4) tt, tt*«l£fctt2flBtt£>«ft;Sjqffl:R 

5, 30 
[0 0 2 4] Sfc, £©3BWW#P5fflJBffl:K8fca*3£fi 
(1***5) tt, »**l*fcf4 2|B«feO#i35ffl^|a^ 

[0 0 2 5] r.«)»M03*Wffl«ffl««4e*»fi 

(IS** 6) «, ft#«i*fcf4 2fB«»Jitffiffl^iatf 
tt39S«*lftl©S*1*ttJ:9/h*<, flMBJffittXil#» 40 

[0 0 2 6] £ro&W<o*WHJSIS:|fc«*^B 
(S»**7) (4, f##«l*fcfi2fE«»*p]ffl^B:{K 

R ' =R- k, R s - k 2 R ! - 
«k,, k,, k.-mME, S„ 50 
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[0 0 2 7] 

[Xltffll] BIT, £©»Wfc«**mfflHHttR**iS 
3] , CJWMD , C£tttt5) oNBicBIB&JtliSL 

-cfl&ufciftw-rs. 

[0028] mmmi} mi\% mmwi ©/n^ 

fcttiHilSn^X^ejj^SV'^Xi oii, uyXi o l 
Sr^LrJS«Lfc*Sr**SC*t J: or 

-^tyfi0 2i, vHrviM o 2*»P>Hffiff 

^ (T-*-n^«*) SrA^jLT, 7 ? S^/Wf*§-l-^&-r 
5A/D^&3§1 0 3 A/D3E&SS1 0 3a»£,«fc 

i o 4 i, mmtmrni 0 4^p,s»f©B«ft 
sta^lt, — Btfstt-rsBfla^^ey i o 5 1, m®>* 

t-tv ym%\^mtetz>T>/ \ 06t, d/a 

^tfelf 1 0 6/J>ibBtttff^A;^LTB«^&fT2*^ 
^mt LTroSS*^^ 1 0 7 i 3 *v5„ 

[00 2 9] &*5, B«p« *H105IJ, 
^-^tyfl 0 203 Ks' hSfeJ; 9#-v^coSrffiffl-T 
5 0 Jffi&BEtMB l 0 4 tt, W ^navfa— * 

[0030] mm2m&i o 4tj:5ia@Esy!i 
a<&isa»£o^Tiftw^5 0 la 2 «, uyxi o 1 (je 

^wvX*fcfi^BSV'>-X) <o«H*Sr«-rRHH"C& 
So 3fcttd»fci«£h»teBte*>5X£2 0 iroftfc}:, 
Xl 0 1 SriioT>f ^— 0 2 Jiteffeasfeff 
-So uyXioitsi*«Ftt^/j;< ) fti>m 

IRI4, K$ h tuyXl O 1 ©ffif^©ffif$mSrJ|j|iL 
fcffiBfcfcS. — ^Xl 0 1 |iS*Wtt!9**>« 

R' <R©H«tJ5e5 0 

[0 0 3 1] — wvX l o l fit, JtW^Sft Ltt 
-C>##K:*5 J: 5 KHIt • MW^^T^S, 

I'yxi o l iz.£z>t*{&\-z, i^yXioi©W 

#, R' 14- R' fcf>«o i©J:5*»tt*»?>3iR«-lt 
t^WftiR' ttROflfHJR-C*-*-;: 4: 5o i" 
4t>t>, *^(wfeflK^tbSfi:«R' 4rR-X?^<t»Jg^-r 

:, R 7 (1) 
[0 0 3 2] (1) R=0<Z>f+i£t?ttS*aS/h 



# 



(5) 
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ko2*"ft S 



So 

[0 0 3 3] Lifcj&SoT, ±IB<^S; (1) C0B8«^fe, 

*sa«lWi2:^ril6"C*>S^ SSISK:, 5t (l) fc:*3V^T, 

rcofcfe, **Weft * (l) ©»ds^-r#BB*lw* * 

x" = x ' ( 1 + k 0 ,R 
y"=y' (l + k„R 

fetch-, R' 2 = x' 2 +y' 2 
[0 0 3 5] rco£#, «»k„i, 

[0036] si±<Dm&\zi3^x, mmmi<Dm^m 

W-tZo ^Xi o lSr^LT>f ^-^ti/fi 0 2 1: 
j£»Snfc#<0«feft A/D^^l 0 3HUIg 

»i o 4Cdb^$^5 0 ffifl(£««io4tt, ma! 

Lfc5t (2) , (3) tf*•rtteB'T?*V^#H*S^fflV^ 

t, mmm^mmmiiLxmm w , y' ) — 
(x- , y" ) fc«awE*u Btt-^^-y i o 

106^ Lti/T^x^ 10 7 Cffl^Sn, 

i o 7 -ticmmmmznzo 
[oo3 7] a 3 in is (b) \z.7fkvt^mm^mm 

«ifcJ:oTJffiai*»L.fciii««S:»-ro fcftiU H3 

(a) "OK*, WS«»koi=-0. 7, ko2=4^L, 
R T «±^JB^«*S:0 4:Lfc«"Cas>So *&, HI 3 

(b) "Cft WS«*koi=l. 3tU R*SA±<om 

h 0 123 (a) £03 (b) tsrtMSrt-si:, a: 

(2) , (3) ir43»t5**0»V^(0«»[«rK3&bfc 
H3 (a) ^IW^</ioTV^5 0 fcfciU IS 
8»ft©RSWS/>ft< ( «c*<D«v^H3 (b) <dJj& 

5|g»*iT%Wi"fc»W«E»«Cko lf k B -t«TA 

*Ut>J:v^ f #Jx.ft fflftir^*-T?i&*«:*fetti 

[0 0 3 8] -fc flflW^-^tyf 10 2^fe 

(-1, 1) , (o, 1) , (1, D , (-1, 
o) , (o, o) , (i, o) , (1, -l) , 

x " = x ' ( 1+ k oi x 
y " = y ' ( 1 + k oi y 



* Sirv^tttftSrflJJBU ^T^S (2) , (3) XHW 
SnSffiW (x" t y")fc* (1) <B*W>ififla««:fc 

[0 0 3 4] JMfclft^ft ffiSHEtfeSS 10411, -r ^ - 

v^tyf i0 2±m% uyXi o i (Dtpfo&tctt 

j&-rz>&p<z>m.m& (o, o) £ i^tes^x' -v 

fc*5tt<5ffi« (x' , y' ) Sr, £XT<D#: (2) , 

o) srffl^rffiw (x" , y " ) Kmt-r&o 



+ k 02 R' 4 + ■ 
+ k 02 R' 4 +• 
* (0, - 



1) 



(2) 
(3) 
(1, -1) 



[0 0 3 9] #*5, 5S; (2) , (3) SrfflV^ffiSWHft 

SrfTV\ ^o, WMkQ> ; ?—9 U" , y" ) SrIR&fc: 

ig^^* 107 izmti-r^r-^ia^ muzm-t^? 
\z.—mm& (tfit^^ii^) <Dmt&**r}) 105^ 

20 [0 0 4 0] BfriELfc «t o^MMMi Tli, * (1) 
)W^r#B^W^:*5^:v^5^*ftS^*JfflU (2) , 
(3) T'UW£frZ>mM (x" , y" ) (l) cofi? 

^ • r ^ • ^-^/usr^-t-sr ffiafx« 

[0 0 4 1] a: (2) , (3) <aHflEffiftk 01> 

ko.--4:^iBA*l2:J:oTK3EnriBi:Lfcfc», i^vX 
»tt^?y^^ wyX^Mftti:iS(^|£t§ r: 
30 k&X%& 0 

[0 0 4 2] (HM^J 2 ] |gJS0iJ 2ft El 1 "C* Lfc.H 

t&mi<Dmi&**v i o s^ft^r, i 7^y^7^ 
>\**y 401 Srfflv^,. ffi«3E*S:ff ?m%7jkisfrh 

[0 0 4 3] El 4 ft »)2^niy^iffc5 0 El 

ir*3V^r, uyxioi, -f/-ytyti0 2, a/ 

D^&§§10 3, M»10 4, D/A»10 

6*3^1/***=^ i o mmt&Mi tmcx£>z> 0 a 

0 1 ft ffiff&tMSl 0 4T^^Hfcr ? -^^rlSlg-r 

^y^ytWo -r*fc*>, *^JiT^i#«bfc 

fc^o JffitRKIMIl 0 4ft 5S (2) , 

(3) t^J:6iiL^ (R) *rtKOJB«aEJfc*stfA.«<*6 

*<0«*«r*fTi-*o W«««ko. > koa-ft 

irraflt^»A*lc:J:oT*3rr«o 

^kozx* 4 + ) •••• (4) 

+ k 02 y' 4 + ) (5) 
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[0044] sk±<Dmtiuz#\,*x, mmm2(DmnF^m 

12, A/Df M 10 3^^ LTlgf M 1 O 4 

£}£th& 0 iifMio4iaot, mm U' , 

y' ) CDx— *tt5t (4) , (5) (JUZoTW-IISlx, 
7^^^y4 0 1±OiI(x", y" ) 
tb5o *LT, 7-<y^ : ey4 0 1Or-^tt, D/A 
0 6^Ug/T^^ 1 0 7(^tB^^tb5 0 
[0 0 4 5] @5fi, 018 ( a ) T?7jk LfcHHftS: J&fe 

*tfi, * (4) , (5) «)S*«fP3ft*tt f **«|i-C 
ftJBLfcst (2) , (3) tOVM^ds, — *5ctt^ 
^^-y MKi: L*^*:«>, * ^ V coflB»S:®«-r5 £ 
<^T*£3<^5fiJ^fc3 0 Sfc, SC (4) , (5) 

jftStfve, BIl 8 (b) K*Lfc«*^Bf«WtH:tt-r 

So 

[0 0 4 6] CH*W3] *SS«3tt f 1«S10 
6tR«S:f»t5. 

[0 0 4 7] EI 6 f*. *J(fi0l3<^^n s/^WriJBISr* 

l, o 4fabmwMW&<Dmmm^%A£i 

=^t^ S;h,, llffii^WffiWXiWi 0 4£ 

^ilco-e>r ^ ^ = ^ — ^ Sr^ffl-T^ r. £ ;&ST# 3 0 
[0 0 4 8] ij^L/clliS0iJlioJ:U?||Jg^j2i^<fc5J^ 

», Biffed 

[0 0 4 9] £0>IWIW* f ttfX-A (%£0!l 3 <Z>MIH 

-^tfi, ft«j£4M*i 0 4d»foH**ffi-CB««#Sr 
fc«#8r***r-* 1 0 7 |£ffi*t-*«fB2: 

x" = x' (1 + k M x' 2 + k W! x 
» j 

y =y 

[0 0 5 6] si±<Dmtit\zis\,*x 9 3Hteffi|4<©»f^SrK 

tt, A/D3ElftSl 0 3S:^LTffi«S»«l 0 4 fcttl 
^^ti5 0 ffi«3E»8Si o 4^j;oT f (x* , 50 



30 



40 



20 



(6) 6 118 

10 

* [o o 5 o] m7tem?-x-j**m^ir%xfe(Dmwm 
9c*t, mm <x' , y' ) <^f-^Mi 

(x" , y" ) fc»»S^Si:U *fc, &<Bt*-* 
(x' +1, y* ) *s ( x " + A, y" ) {^Z>h~T 
Zo x" ix" +AtoW^r^tU (x* , 
y' ) <Z>x — *Sr*<z>**ffiffl-t-5£ 2: -ex — ^<£>2&S 

*iH<TftSo H8tt, in is (b) <Dmm%, s: 

(4) , (5) (rS<5V^Tffi«3E*L, «BB«!f31«F|5 6 0 
lt?a^X-^LfcHftffl|T?fc5o m^X-A^rtroT 
v^*v^lfc«2©af«ffll (@5M) EM 

T, Ifi<4otv^rt^4 e 

[oo5i] mz, mm^mn n^d^^^ 

(S 9 0 1) , TK^x' £rl Ks> h*S#>£ (S 9 0 
2) 0 Jfcfcl, 7K^x" , WTF^x' + l{£ 
SJSt^TK^x" +ASrH-»-TS (S 9 0 3) 0 r 
X% mttmfkk 0l9 kor-^J^o 
[0 0 5 2] ^{C, ^r^y/S 9 0 1 TficiW&A/fcix — 
^S:?^^*!) 4 0 1 l;:*#aLWSb (S9 0 
4) , x w Sri h-foii^ (S905), x" + A 
*t?ttkt>5E-r (S 9 0 6) 0 #*ULdS»fcofcfe, #c 
^)f-^*im, 4&a*r|lk "Pig-To r©J:5W 

^^m-e, «p^^6 o i asm^x-i»£rH5H-£ 0 

[0 0 5 3] 601 i:j3lt5f^X-A t L 

Tt^:, JK_h^jfe<Z)l5^^, ffiffi (x' -l, 

y' ) tmm (x* , y' ) (07*-^Srj»BB*l*i LT 
x" tx M + Afflux*- ^Sr^S-TSftif^jfeSrfflv^ 
Tt> <fcV\ 

[0 0 5 4] [HlS0ij4] Httff|4»: t iBift7«*y«rtt 
fflL*v^ f fiSKftSl 0 4^6D/AjEjftSl o 6 
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(54) CIRCUMFERENTIAL STATE DISPLAY DEVICE FOR VEHICLE 




(5 7) Abstract: 

PURPOSE: To relax a distortion of an image 
without causing any increase in the cost of the 
device and to cape with the variance of lenses 
and temperature characteristics, etc. 
CONSTITUTION: This device is equipped with 
a lens 101 consisting of a wide-angle lens or 
fisheye lens having barrel-shaped distortion, a 
CCD camera which converts light obtained by 
picking up an image through the lens 101 into 
an electric signal through photoelectric 
conversion and outputs it as an image signal, a 
coordinate converter 104 which inputs the image 
signal from the CCD camera and converts the 
coordinates of the image signal in pixel units by 
using a nonlinear odd function, and a display monitor 107 which displays an image. 
Here, 103 is an A/D converter, 105 is an image memory and 106 is a D/A converter. 
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CLAIMS 



[Claim(s)] 

[Claim l] The lens means which consists of the wide angle lens or fish-eye lens which 
has a slack type distortion property, A photo electric-translation means to change into 
an electrical signal the light which carried out image formation through the 
aforementioned lens means, and to output it as a picture signal by photo electric 
translation, Circumference situation display equipment for vehicles characterized by 
having a coordinate transformation means to input a picture signal from the 
aforementioned photo electric-translation means, and to transform the aforementioned 
picture signal per pixel using the odd function which is not alignment, and a display 
means to input the picture signal after coordinate transformation from the 
aforementioned coordinate transformation means, and to perform image display. 
[Claim 2] The lens means which consists of the wide angle lens or fish-eye lens which 
has a slack type distortion property, A photo electric-translation means to change into 
an electrical signal the light which carried out image formation through the 
aforementioned lens means, and to output it as a picture signal by photo electric 
translation, A coordinate transformation means to input a picture signal and to 
transform the aforementioned picture signal per pixel using the odd function which is 
not alignment from the aforementioned photoelectric-translation means, 
Circumference situation display equipment for vehicles characterized by having 
inputted the picture signal after coordinate transformation from the aforementioned 
coordinate transformation means, and having a interpolation processing means to 
perform interpolation processing of the picture signal in the system of coordinates after 
conversion, and a display means to input the picture signal after interpolation 
processing from the aforementioned interpolation processing means, and to perform 
image display. 

[Claim 3] It is circumference situation-display equipment according to claim 2 for 
vehicles which the aforementioned coordinate -transformation means outputs the 
picture signal after coordinate transformation one by one per pixel according to the 
address in the system of coordinates after conversion, and is characterized by for the 
aforementioned interpolation processing means to perform interpolation processing of a 
picture signal by outputting the picture signal previously inputted until it inputted the 
following picture signal to the aforementioned display means if a picture signal is 
inputted in a pixel unit from the aforementioned coordinate-transformation means. 



[Claim 4] The aforementioned coordinate transformation means is circumference 
situation display equipment for vehicles according to claim 1 or 2 characterized by 
****** which performs coordinate transformation in the direction of a diameter of circle 
centering on the pixel corresponding to the central point of the aforementioned lens 
means so that the distance between outside pixels may be expanded. 
[Claim 5] The aforementioned coordinate transformation means is circumference 
situation display equipment for vehicles according to claim 1 or 2 characterized by 
performing coordinate transformation so that the distance between the pixels of 
lengthwise [ of the aforementioned lens means ], a longitudinal direction, or 
in-every direction both directions may be expanded. 

[Claim 6] It is circumference situation display equipment for vehicles according to claim 
1 or 2 characterized by the aforementioned lens means having a distortion property 
[ lengthwise / the ] smaller than a lateral distortion property and only a longitudinal 
direction transforming the aforementioned picture signal, as for the aforementioned 
coordinate transformation means. 

[Claim 7] Circumference situation display equipment for vehicles according to claim 1 
or 2 characterized by the ability to change the coefficient of at least one piece of the 
coefficient contained in the odd function which is not the aforementioned alignment of 
the aforementioned coordinate transformation means. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is used as the monitor image pckup method for 
recognition and the method of presentation of the image display machine for recognition 
of the front right and left in the bad crossing of a prospect etc., or the method of the 
posterior at the time of lane change, especially, it reaches far and wide, picturizes the 
circumference situation of vehicles vividly, and relates to the circumference situation 
display equipment for vehicles displayed by the natural picture which is easy to 
recognize. 
[0002] 

[Description of the Prior Art] As conventional circumference situation display 
equipment for vehicles, there are some which are shown in drawing 17 (a). When this 
equipment carries out image formation of the image (light) on image sensors 1702 with 
a lens 1701 and changes an image (light) into an electrical signal by photo electric 
translation by image sensors 1702, an operator enables it to recognize the circumference 
situation of vehicles by displaying the picture signal which read the image of light as a 
picture signal (electrical signal), and read it after that on the display monitors 1703, 
such as a liquid crystal television. 

[0003] In addition, a lens 1701 and image sensors 1702 are arranged at the posterior 
part, the flank, or anterior part of vehicles, and the display monitor 1703 is arranged in 
the position which is visible from a driver's seat. Moreover, a lens 1701 is arranged so 
that the optical axis may turn to an observing point (attention position to display with 
the display monitor 1703), a light (image) of the field angle 0 centering on an optical 
axis within the limits is led to image sensors 1702, and image formation of it is carried 
out. If it puts in another way, since image formation of the light with a field angle 0 out 
of range (image) is not carried out on image sensors 1702, it cannot be displayed on the 
display monitor 1703. 

[0004] If the large image sensors 1704 are used for drawing 17 (a) as a dotted line shows, 
field angle 0' can be enlarged there. However, in this case, the price of image sensors 
1704 becomes high, and there is unarranging [of leading to the cost rise of equipment]. 
[0005] Moreover, although a field angle will become large about a lens 1701 since image 
sensors 1702 can be brought close if the focal distance of a lens 1701 is shortened and an 
image formation scale factor is made small, for example, although a field angle can be 



enlarged by making an image formation scale factor small, if the image formation scale 
factor of a lens 1701 is made small, un-arranging [ that the resolution in an optical axis 
becomes bad ] will occur. Moreover, if a focal distance is shortened, it will also generate 
un arranging [ that the depth of focus becomes shallow and the demand to the range 
accuracy from a lens 1701 to image sensors 1702 becomes severe ]. 

[0006] For this reason, as what solves these un-arranging, a wide angle lens or a 
fish eye lens is used, and the equipment which enlarged the field angle is proposed. Like 
illustration, by the wide angle lens 1705, the example at the time of using a wide angle 
lens 1705 is shown, light is bent, the light in extensive field angle 0' is led to image 
sensors 1702, and drawing 17 (b) is displayed on the display monitor 1703. Moreover, 
although illustration is omitted, a fish eye lens is a lens which obtained the field angle 
of 180 degrees or more by bending light strongly from a wide angle lens 1705. Therefore, 
the image of a latus field angle can be displayed like a wide angle lens 1705. 
[0007] 

[Problem(s) to be Solved by the Invention] However, since according to the 
above-mentioned Prior art light was strongly bent so that a field angle becomes large 
although most light near [ where a field angle is small ] an optical axis is not bent when 
a wide angle lens and a fish eye lens are used, the trouble that a slack type distortion 
arose was in the image by which image formation was carried out on image sensors. 
[0008] Moreover, by generating of a slack type of distortion, since a nearby thing looks 
small actually more distantly, it also generates un-arranging [ of being hard to acquire a 
sense of distance ], or un-arranging [ that the distinction will become difficult if an 
image is distorted further strongly ]. 

[0009] Drawing 18 shows the example of a picture which received a picture by image 
sensors. The lens 1701 which drawing 18 (a) mentioned above, and the wide angle lens 
1705 which drawing 18 (b) mentioned above are used, and it is the image sensors of the 
same size, respectively, and a picture is received so that it may become the same scale 
factor. Although the electric light which is for example, in the position X by using a wide 
angle lens 1705, a child, the dog in a position Y, etc. can be televised and the 
circumference [ vehicles ] situation of the larger range can be displayed so that clearly 
from drawing 18 (b), the distinction will become difficult, if a slack type distortion arises 
in the image by which image formation was carried out on image sensors, it is displayed 
actually more small or an image is distorted further strongly. 

[0010] moreover, there were a trouble that it is difficult in a Prior art to negate the 
influence which is variation, the temperature characteristic, etc. of a lens by making 
distortion of an image into the amendment method although how to perform coordinate 



transformation can be considered with reference to Gble (look up table) created 
beforehand, and a trouble that cost became high and realization was difficult since a big 
table is needed 

[0011] Specifically, when image sensors of 512x512 dots are used, by the method of 
referring to a look up table, the memory beyond x(9bit+9bit)5 12x512=4. 7Mbit is needed 
as memory required to perform distortion amendment. 

[0012] While easing distortion of a picture, without inviting cost elevation of equipment 
when this invention is made in view of the above, and it performs coordinate 
transformation using the odd function which is not alignment, in case it displays the 
picture by which image formation was carried out with the lens which has a slack type 
distortion property, it aims at the ability to respond to variation, the temperature 
characteristic, etc. of a lens. 
[0013] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 
circumference situation display equipment for vehicles concerning a claim 1 The lens 
means which consists of the wide angle lens or fish-eye lens which has a slack type 
distortion property, A photo -electric- translation means to change into an electrical 
signal the light which carried out image formation through the aforementioned lens 
means, and to output it as a picture signal by photo electric translation, A picture signal 
is inputted from the aforementioned photo electric-translation means, and it has a 
coordinate transformation means to transform the aforementioned picture signal per 
pixel using the odd function which is not alignment, and a display means to input the 
picture signal after coordinate transformation from the aforementioned coordinate 
transformation means, and to perform image display. 

[0014] Moreover, the circumference situation display equipment for vehicles concerning 
a claim 2 The lens means which consists of the wide angle lens or fish-eye lens which 
has a slack type distortion property, A photo electric-translation means to change into 
an electrical signal the light which carried out image formation through the 
aforementioned lens means, and to output it as a picture signal by photo electric 
translation, A coordinate transformation means to input a picture signal and to 
transform the aforementioned picture signal per pixel using the odd function which is 
not alignment from the aforementioned photo electric-translation means, The picture 
signal after coordinate transformation is inputted from the aforementioned coordinate 
transformation means, and it has a interpolation processing means to perform 
interpolation processing of the picture signal in the system of coordinates after 
conversion, and a display means to input the picture signal after interpolation 



processing from the aforementioned interpolation processing means, and to perform 
image display. 

[0015] Moreover, when the aforementioned coordinate-transformation means outputs 
the circumference situation-display equipment for vehicles concerning a claim 3 one by 
one per pixel according to the address in the system of coordinates after changing the 
picture signal after coordinate transformation, and the aforementioned interpolation 
processing means will output the picture signal inputted previously to the 
aforementioned display means until it inputs the following picture signal if a picture 
signal inputs in a pixel unit from the aforementioned coordinate-transformation means, 
interpolation processing of a picture signal performs. 

[0016] Moreover, in the direction of a diameter of circle centering on the pixel 
corresponding to the central point of the aforementioned lens means in the 
aforementioned coordinate transformation means, the circumference situation display 
equipment for vehicles concerning a claim 4 performs coordinate transformation so that 
the distance between outside pixels may be expanded. 

[0017] Moreover, the circumference situation display equipment for vehicles concerning 
a claim 5 performs coordinate transformation so that the distance between the pixels of 
lengthwise [ of the aforementioned lens means ], a longitudinal direction, or 
in-every direction both directions may be expanded by the aforementioned coordinate 
transformation means. 

[0018] Moreover, the circumference situation display equipment for vehicles concerning 
a claim 6 has the lengthwise distortion property of the aforementioned lens means 
smaller than a lateral distortion property, and the aforementioned coordinate 
transformation means transforms the aforementioned picture signal only for a 
longitudinal direction. 

[0019] Moreover, the coefficient of at least one piece of the coefficient contained in the 
odd function which is not the aforementioned alignment of the aforementioned 
coordinate transformation means can change the circumference situation display 
equipment for vehicles concerning a claim 7. 
[0020] 

[Function] Through the lens means which consists of the wide angle lens or fish-eye lens 
which has a slack type distortion property, the circumference situation display 
equipment for vehicles of this invention (claim l) carries out image formation of the 
image of light on a photo electric-translation means, by photo electric translation, 
changes into an electrical signal the light to which image formation of the 
photo electric-translation means was carried out, and outputs it as a picture signal. 



V 



Next, distortion of a picture is eased, without inviting a cost rise of equipment, when a 
coordinate transformation means transforms the aforementioned picture signal per 
pixel using the odd function which is not alignment. Then, a display means inputs the 
picture signal after coordinate transformation, and performs image display. 
[0021] Moreover, through the lens means which consists of the wide angle lens or 
fish-eye lens which has a slack type distortion property, the circumference situation 
display equipment for vehicles of this invention (claim 2) carries out image formation of 
the image of light on a photo electric-translation means, by photo electric translation, 
changes into an electrical signal the light to which image formation of the 
photo-electric-translation means was carried out, and outputs it as a picture signal. 
Next, density of the data of a picture signal is made deep by easing distortion of a 
picture and performing interpolation processing of the picture signal in the system of 
coordinates after a interpolation processing means changing further, without inviting a 
cost rise of equipment, when a coordinate transformation means transforms the 
aforementioned picture signal per pixel using the odd function which is not alignment. 
Then, a display means inputs the picture signal after interpolation processing, and 
performs image display. 

[0022] Moreover, the circumference situation display equipment for vehicles of this 
invention (claim 3) In the circumference situation display equipment for vehicles 
according to claim 2, the aforementioned coordinate transformation means outputs one 
by one per pixel according to the address in the system of coordinates after changing the 
picture signal after coordinate transformation, the aforementioned interpolation 
processing means in a pixel unit from the aforementioned coordinate transformation 
means a picture signal If it inputs, interpolation processing of a picture signal will be 
performed with easy composition by outputting the picture signal inputted previously to 
the aforementioned display means until it inputs the following picture signal. 
[0023] Moreover, the circumference situation display equipment for vehicles of this 
invention (claim 4) eases a slack type distortion effectively in the direction of a diameter 
of circle centering on the pixel corresponding to the central point of the aforementioned 
lens means in the aforementioned coordinate transformation means in the 
circumference situation display equipment for vehicles according to claim 1 or 2 by 
performing coordinate transformation so that the distance between outside pixels may 
be expanded. 

[0024] Moreover, in the circumference situation display equipment for vehicles 
according to claim 1 or 2, the circumference situation display equipment for vehicles of 
this invention (claim 5) eases a slack type distortion effectively with easy composition, 



when the aforementioned coordinate transformation means performs coordinate 
transformation so that the distance between the pixels of lengthwise [ of the 
aforementioned lens means ], a longitudinal direction, or ineverydirection both 
directions may be expanded. 

[0025] Moreover, the circumference situation display equipment for vehicles of this 
invention (claim 6) has the lengthwise distortion property of the aforementioned lens 
means smaller than a lateral distortion property in the circumference situation display 
equipment for vehicles according to claim 1 or 2, and the aforementioned coordinate 
transformation means eases a slack type distortion effectively with easy composition, 
when only a longitudinal direction transforms the aforementioned picture signal. 
[0026] Moreover, the circumference situation display equipment for vehicles of this 
invention (claim 7) can respond to variation, the temperature characteristic, etc. of a 
lens easily in the circumference situation display equipment for vehicles according to 
claim 1 or 2 by the ability of the coefficient of at least one piece of the coefficient 
contained in the odd function which is not the aforementioned alignment of the 
aforementioned coordinate transformation means to be changed. 
[0027] 

[Example] Hereafter, the circumference situation display equipment for vehicles 
concerning this invention is explained in detail with reference to a drawing in order of 
[an example l], [an example 2], [an example 3], [an example 4], and [an example 5]. 
[0028] [Example l] The lens 101 which consists of the wide angle lens or fish-eye lens 
which drawing 1 shows the block block diagram of an example 1, and has a slack type 
distortion property, The image sensors 102 as a photo electric- translation means to 
change into an electrical signal the fight which carried out image formation through the 
lens 101, and to output it as a picture signal by photo electric translation, A/D converter 
103 which inputs a picture signal (analog signal) from image sensors 102, and is 
changed into a digital signal, The coordinate transformation machine 104 which inputs 
a picture signal (digital signal) and transforms the aforementioned picture signal per 
pixel using the odd function which is not alignment from A/D converter 103, The image 
memory 105 which inputs and stores temporarily the picture signal after coordinate 
transformation from the coordinate transformation machine 104, It consists of D/A 
converter 106 which changes into an analog signal the picture signal (digital signal) 
outputted from the image memory 105, and a display monitor 107 as a display means to 
carry out a picture signal input from D/A converter 106, and to perform image display. 
[0029] In addition, an image memory 105 uses what has more numbers of dots than the 
number of dots of image sensors 102. Moreover, the coordinate transformation machine 



104 is constituted by the microcomputer. 

[0030] Next, the principle of the coordinate transformation processing with the 
coordinate transformation machine 104 is explained. Drawing 2 is explanatory drawing 
showing the property of a lens 101 (a wide angle lens or fish-eye lens). As for the light of 
the point 201 in the position of height h, an image is tied on image sensors 102 through 
a lens 101 from an optical axis. Supposing it is distorted on a lens 101, there is no 
property at this time and light is not bent, the position R of the image on image sensors 
102 will turn into a position which carried out the multiplication of the scale factor m of 
the scale factor of a lens 101 to height h. If it is distorted on a lens 101 and there is a 
property, since light will be bent on the other hand, position R' by which image 
formation is actually carried out becomes the relation of R'<R. 

[0031] Generally, the quality of the material and the configuration are designed so that 
a lens 101 may become a central symmetry to an optical axis. Namely, the image 
formation with a lens 101 has symmetric property in the diameter direction (the inside 
of drawing, the direction of R) focusing on the point P corresponding to the center of a 
lens 101. Therefore, when height h is set to -h, it moves from R 1 to -R\ Position R' by 
which image formation is actually carried out from such a property can be expressed 
with the odd function of R. That is, if position R 1 by which image formation is actually 
carried out is number [ of powers ] developed by R, it can express as the following 
formula. 

R'=R-kl R3-k2 R5-k3 R7 - .... (l) 

In addition, all the numbers of powers of a formula (l) are odd, and are a coefficient kl, 
k2, and k3 here. - etc. takes positive, zero, or a negative value. 

[0032] Near R= 0, distortion is large and a formula (l) shows a bird clapper, so that 
distortion is small, R becomes large and a screen becomes large. Moreover, the 
coefficient kl in a formula (l), and k2 and k3 - is determined by the configuration, the 
quality of the material, etc. of a lens, and changes with temperature, manufacture 
variations, etc. 

[0033] Therefore, actually, although it is theoretically possible to ask for position R ! on 
image sensors 102 to R from the relation of the above-mentioned formula (l), when R 1 is 
given in a formula (l), it is difficult [ it ] to ask for R. for this reason, the coordinate (x M , 
y") which uses the property in which the solution (l) to surely becomes an odd function, 
in this invention, and is calculated by the following formulas (2) and (3) - the 
approximate value of the solution (l) to - ** - it asks by carrying out 
[0034] concrete - coordinate transformation - a vessel - 104 - image sensors - 102 - a 
top -* setting - a lens - 101 - the central point corresponding - a point - P - a 



coordinate - (- zero - zero -■) - ** - having carried out - system of coordinates - X - ' - 

. .. Y -- 1 itcan set - a coordinate (x\ y') - the following formulas (2) and (3) - using - a 

coordinate (x'\ y") - changing - 

x"=x' (1+ kOl R'2 + k02 R'4 + ....) .... (2) 

y"=y' (1+ kOl R'2 + k02 R'4 + ....) .... (3) 

However, R2 =x'2+y , 2f0035] Moreover, a coefficient kOl and k02 - are inputted and 
determined from the exterior as an adjustment factor at this time. That is, it is the 
composition which can be changed by the external input about the coefficient kOl and 
k02 -- which are contained in the odd function which is not the alignment of the 
coordinate transformation machine 104. 

[0036] Operation of an example 1 is explained in the above composition. The image of 
the light by which image formation was carried out to image sensors 102 through the 
lens 101 is outputted to the coordinate transformation machine 104 through A/D 
converter 103. Using the odd function which is not the alignment shown by the formula 
(2) mentioned above and (3), the coordinate transformation machine 104 transforms a 
picture signal to coordinate (x 1 , y') -> (x", y") per pixel, and writes it in an image memory 
105. Then, the picture signal of an image memory 105 is outputted to the display 
monitor 107 through D/A converter 106, and a picture is displayed on the display 
monitor 107. 

[0037] Drawing 3 shows the example of a picture which transformed the picture shown 
in drawing 18 (b) according to the example 1. However, in drawing 3 (a), it is the 
example which set to adjustment- factor kOl- 0.7 and k02=4, and set the coefficient of 
the term beyond R7 to 0. Moreover, it is referred to as adjustment-factor k01=1.3 in 
drawing 3 (b), and is R5. It is the example which set the coefficient of the above term to 
0. An extensive field angle and a picture with little distortion can be acquired for the 
image sensors of the same size, and the same scale factor according to an example 1 so 
that clearly from drawing. Moreover, if drawing 3 (a) is compared with drawing 3 (b), 
the direction of distortion of drawing 3 (a) which set up the coefficient of the high term 
of the degree in a formula (2) and (3) has decreased. However, there is few setup of an 
adjustment factor and low drawing 3 (b) of a degree can calculate at high speed. In 
addition, although an adjustment factor kOl and k02 - may be manually inputted in 
order to negate the influence by the temperature characteristic of a lens 101, it is good 
also as composition set up as an adjustment factor automatically with reference to the 
coefficient which detects temperature by the temperature sensor etc. and corresponds 
from a look up table, for example. 

[0038] Generally, a signal is outputted to width and lengthwise one one by one from 



image sensors 102. In drawing 1, , for example, --, (-1, and l), (0, l) (1, and l), --, (-1, 0), 
Like (0, 0), (l, 0), (1, -l), (0, l), (l, l), and --, a picture signal is outputted, and the 
display monitor 107 is constituted so that width and lengthwise data may be changed 
into a picture one by one. 

[0039] In addition, in order to perform coordinate transformation using a formula (2) 
and (3) and to output the data after conversion (x" f y") to the display monitor 107 one by 
one, as shown in drawin g 1 , the image memory 105 for one screen (a part for a 
half-screen [ Even the minimum ]) is required. 

[0040] the coordinate (x", y") which uses the property in which the solution (l) to surely 
becomes an odd function, in the example 1 as mentioned above, and is calculated by the 
formula (2) and (3) - the approximate value of the solution (l) to - ** -- coordinate 
transformation can be performed, without creating a look up table, since it was used by 
carrying out and coordinate transformation was performed Therefore, expensive 
memory is not needed and a high- speed operation is possible. 

[0041] Moreover, by the external input, the adjustment factor kOl of a formula (2) and 
(3) and k02 - can be written as change is possible, and it can respond to the variation in 
a lens property, or the temperature characteristic of a lens easily. 

[0042] [Example 2] An example 2 is replaced with the image memory 105 of the example 
1 shown by drawing 1 , and the example which performs coordinate transformation is 
shown using the line memory 401 for one line. 

[0043] Drawing 4 is the block diagram of an example 2. In drawing, a lens 101, image 
sensors 102, AID converter 103, the coordinate transformation machine 104, D/A 
converter 106, and the display monitor 107 are the same as an example 1. 401 is an 
image memory which memorizes the data changed with the coordinate transformation 
vessel 104, and is line memory which memorizes the picture signal for one line. That is, 
although the elongated memory for a part for the half-screen of a screen and 1 screen 
was needed in the example 1, an example 2 lessens capacity of an image memory. In this 
case, since it becomes impossible for the coordinate transformation machine 104 to 
perform coordinate transformation of the diameter (R) direction by the formula (2) and 
(3) instead, it performs the operation for coordinate transformation using the formula 
shown below. In addition, an external input determines an adjustment factor kOl and 
k02 like an example 1. 
x"=x' (1+ kOl x'2 + k02 x'4 + ....).... (4) 
y»= y » (i+ kOl y'2 + k02 y'4 + ....) .... (5) 

[0044] Operation of an example 2 is explained in the above composition. The picture 
signal inputted into image sensors 102 is outputted to the coordinate transformation 



machine 104 through A/D converter 103. With the coordinate transformation vessel 104, 
the data of a coordinate (x\ yO are calculated by a formula (4) and (5), and are written in 
the coordinate on the line memory 401 (x", y"). And the data of the line memory 401 are 
outputted to the display monitor 107 through D/A converter 106. 

[0045] Drawing 5 is the example of a picture which transformed the picture shown by 
drawing 18 (a) according to the example 2, Although there are few distortion relaxation 
effects of a formula (4) and (5) than the formula (2) used in the example 1, and (3) 
according to the example 2, since 2-dimensional like memory is not needed, there is an 
advantage that the price of memory can be reduced. Moreover, as compared with the 
conventional example of a picture shown in drawing 18 (b), since distortion by width 
and the perpendicular 2 direction of lengthwise is eased by a formula (4) and (5), it is 
effective in being easy to acquire a sense of distance so that clearly. 

[0046] [Example 3] After an example 3 performs coordinate transformation with the 
coordinate transformation vessel 104, it inputs the picture signal after coordinate 
transformation from the coordinate transformation machine 104, and arranges a 
interpolation processing means to perform interpolation processing of the picture signal 
in the system of coordinates after conversion. In addition, since other composition is the 
same as that of an example 2, explanation is omitted. 

[0047] Drawing 6 shows the block block diagram of an example 3, inputs the picture 
signal after coordinate transformation from the coordinate transformation machine 104, 
and forms the interpolation processing section 601 which performs interpolation 
processing (it is hereafter indicated as electronic zoom) of the picture signal in the 
system of coordinates after conversion. In addition, the interpolation processing section 
601 consists of microcomputers, and can use the coordinate transformation machine 104 
and a common microcomputer in fact. 

[0048] By the method only by the coordinate transformation by the example 1 and 
example 2 which were mentioned above, in order to elongate a picture by coordinate 
transformation so that clearly from drawing 3 and drawing 5 of what can reduce 
distortion of a picture by coordinate transformation, the data density of the portion 
which is separated from a part for the core of a picture is thin. 

[0049] This problem is solvable by performing electronic zoom (interpolation processing 
of an example 3). Here, it is defined as the function which outputs the picture signal 
inputted previously to the display monitor 107 until it inputs a picture signal in a pixel 
unit from the coordinate transformation machine 104 and inputs the following picture 
signal as electronic zoom. If it puts in another way, it will be the function which 
continues outputting the newest data until the following data are read. 



[0050] Drawing 7 is explanatory drawing of the method of realizing electronic zoom. 
First, it supposes that the data of a coordinate (x\ yO are moved to a coordinate (x 1 ', y"), 
and suppose that the following data (x*+l, yO move to (x 1, +A, y M ). Density of data can be 
made deep by using the data of (x\ yO as it is as data between x" and x"+A. Drawing 8 is 
the example of a picture which transformed the picture of drawing 18 (b) based on a 
formula (4) and (5), and carried out electronic zoom in the interpolation processing 
section 601. It turns out that the data density of the portion which is separated from a 
part for the core of a picture as compared with the example of a picture of the example 2 
which is not performing electronic zoom (refer to drawing 5 ) becomes deep, and is 
legible. 

[0051] Next, the electronic zoom by the interpolation processing section 
(microcomputer) 601 is explained with reference to the flow chart shown drawing 9. 
First, 1-dot data (picture signal of a pixel unit) are read from image sensors 102 (S901), 
and 1 dot address x 1 is advanced (S902). Next, address x "address [ and ] x 
corresponding to the address x'+l" +A is calculated (S903). Here, an adjustment factor 
kOl and k02 - are inputted. 

[0052] Next, writing out the data read at Step S901 to the line memory 401, it advances 
1 dot x M at a time (S905), and repeats to x"+A (S906). (S904) If the beginning finishes, 
the following data will be read and processing will be repeated. In such an easy 
procedure, the interpolation processing section 601 realizes electronic zoom. 
[0053] everything but the above method as electronic zoom in the interpolation 
processing section 601 - for example, the data of a coordinate (x'-l, y') and a coordinate 
(x', yO - the complement between lines - carrying out - x" and x" - you may use the 
method of expecting the data between +A 

[0054] [Example 4] An example 4 is an example to which only the longitudinal direction 
made extension of a picture signal the single dimension as composition which outputs a 
picture signal to the display monitor 107 through D/A converter 106 from the coordinate 
transformation machine 104 without using an image memory. 

[0055] Drawing 10 is the block block diagram of an example 4. In addition, since 
fundamental composition is the same as that of an example 1, only a portion different 
here is explained. In case the coordinate transformation machine 104 performs 
coordinate transformation, it is replaced with a formula (2), (3) or a formula (4), and (5), 
and performs the operation of the following formula. In addition, an external input 
determines an adjustment factor kOl and k02 like examples 1 and 2. 
x"=x' (1+ kOl x'2 + k02 x'4 + ....) .... (6) 
y"=y* .... (7) 



[0056] Operation of an example 4 is explained in the above composition. The picture 
signal inputted into image sensors 102 is outputted to the coordinate transformation 
machine 104 through A/D converter 103. With the coordinate transformation vessel 104, 
based on a formula (6) and (7), coordinate transformation of the picture signal of a 
coordinate (x', y') is carried out, and it is outputted to the display monitor 107 through 
D/A converter 106. 

[0057] Processing can be performed on real time without using an image memory by 
using a formula (6) and (7) according to the example 4. 

[0058] Drawing 11 is the example of a picture which transformed the picture shown in 
drawing 18 (b) according to the example 4, and performed electronic zoom in the 
longitudinal direction like the example 3 further. Since extension is a single dimension 
so that clearly from drawing, although a distortion relaxation effect is small, a picture 
becomes clear and is legible. 

[0059] [Example 5] Drawing 12 is the block block diagram of an example 5. In drawing, 
the buffer of a high input impedance used in order that the buffer with which 1201 
amplifies image sensors and 1202 amplifies the signal charge from image sensors 1201, 
and 1203 might perform electronic zoom, the capacitor holding the analog data for 1 dot 
(1 pixel) with which 1204 was outputted from image sensors 1201, and 1205 are the 
timing-control circuits for outputting the analog data held at the capacitor 1204 to the 
display monitor 1206. 1207 and 1208 are switching elements opened and closed by the 
timing-control circuit 1205. Although it consists of an example 1 - an example 4 so that 
an A/D converter and a D/A converter may be used, image data may be changed into a 
digital signal and it may transform inversely to an analog value again, you may carry 
out memory with an analog value. Then, the capacitor 1204 which holds the analog 
value for 1 dot is used for an example 5 instead of using an A/D converter and a D/A 
converter. 

[0060] In addition, in an example 5, a coordinate transformation means and a 
interpolation processing means are constituted by buffers 1202 and 1203, a capacitor 
1204, switching elements 1207 and 1208, and the timing-control circuit 1205. 
[0061] Operation of an example 5 is explained in the above composition. The picture 
signal outputted from image sensors 1201 is amplified by the buffer 1202, and is 
accumulated at a capacitor 1204. Next, a picture signal is outputted to the display 
monitor 1206 by the timing-control circuit 1205 through a buffer 1203 based on a 
formula (6) and (7) from a capacitor 1204. In this case, a signal can be made easy to 
amplify a signal charge by the buffer 1202, and for opposite noise nature to improve, 
and to treat. Although the buffer 1203 is unnecessary, only in the case of coordinate 



transformation, in order to perform electronic zoom, destructive read is needed, and the 
buffer of a high input impedance is required for it. The example 5 is suitable for the 
high-speed real-time operation as well as the example 4. 

[0062] As mentioned above, in application of the circumference situation display 
equipment for vehicles, although the coordinate transformation machine or the 
timing-control circuit was used and the image processing by the coordinate 
transformation machine and electronic zoom was explained in the example 1 - the 
example 5, since lengthwise may be narrow, the field angle displayed can also use the 
following unsym metrical lenses that even a longitudinal direction should just be a wide 
angle. 

[0063] Drawing 13 is explanatory drawing showing an unsymmetrical lens. Drawing 13 
(a) is [ midship section and drawling 13 (c) of front view and drawing 13 (b) ] central 
drawings of longitudinal section. As shown in drawing, only a longitudinal direction is a 
wide angle configuration and the unsymmetrical lens 1300 is not a point symmetry to 
Center P like a common lens. Namely, the lengthwise concave 1301 is formed in the lens 
1300 center. However, the quality of the material is made into the astigmatism 
symmetry besides making a configuration into the astigmatism symmetry as a method 
of on the other hand making only ** a wide angle, and the method by which light is bent 
strongly also has only a longitudinal direction. 

[0064] Drawing 14 shows the picture on the image sensors when using the 
unsymmetrical lens 1300, distortion of lengthwise is small, and it turns out that 
distortion of a longitudinal direction is large. Drawing 15 is the example of a picture 
which developed combining the unsymmetrical lens 1300, and the image processing and 
electronic zoom by the example 4 or the example 5. It turns out that this case can 
display a picture most at high speed, and distortion of it is possible for the minimum. In 
addition, the unsymmetrical lens 1300 may be used and the image processing and 
electronic zoom by the example 1 or the example 2 may be performed. 
[0065] As mentioned above, although what used the wide angle lens was explained, as 
long as it bends light strongly, you may use what combined the concave mirror, or a lens 
and a concave mirror. As for drawing 17 , the shape of a concave and the direction of Y 
show [ the direction of X ] a common-like mirror. The same effect as an unsymmetrical 
lens can be acquired by using such a mirror. 
[0066] 

[Effect of the Invention] As explained above, the circumference display for vehicles of 
this invention (claim 1) The lens means which consists of the wide angle lens or fish-eye 
lens which has a slack type distortion property is minded. In order to change into an 



electrical signal the light to which image formation of the image of light was carried out 
on the photoelectric-translation means, and image formation of the 
photo electric-translation means was carried out by photo electric translation, and to 
output as a picture signal, next for a coordinate transformation means to transform the 
aforementioned picture signal per pixel using the odd function which is not alignment, 
While easing distortion of a picture, without inviting a cost rise of equipment, it can 
respond to variation, the temperature characteristic, etc. of a lens. 

[0067] Moreover, the circumference situation display equipment for vehicles of this 
invention (claim 2) The lens means which consists of the wide angle lens or fish-eye lens 
which has a slack type distortion property is minded. In order to change into an 
electrical signal the light to which image formation of the image of light was carried out 
on the photoelectric-translation means, and image formation of the 
photo electric-translation means was carried out by photo electric translation, and to 
output as a picture signal, next for a coordinate transformation means to transform the 
aforementioned picture signal per pixel using the odd function which is not alignment, 
While easing distortion of a picture, without inviting cost elevation of equipment, it can 
respond to variation, the temperature characteristic, etc. of a lens. Moreover, by 
performing interpolation processing of the picture signal in the system of coordinates 
after a interpolation processing means changing, the data density of the portion which 
is separated from a part for the core of a picture becomes deep, and can make a picture 
legible. 

[0068] Moreover, since a coordinate -transformation means outputs the circumference 
situation-display equipment for vehicles of this invention (claim 3) one by one per pixel 
according to the address in the system of coordinates after changing the picture signal 
after coordinate transformation, and a interpolation processing means will output the 
picture signal inputted previously to a display means until it inputs the following 
picture signal if a picture signal is inputted in a pixel unit from a 
coordinate-transformation means, interpolation processing of a picture signal can 
perform with easy composition. 

[0069] Moreover, in the direction of a diameter of circle centering on the pixel 
corresponding to the central point of a lens means in a coordinate transformation means, 
since the circumference situation display equipment for vehicles of this invention (claim 
4) performs coordinate transformation so that the distance between outside pixels may 
be expanded, it can ease a slack type distortion effectively. 

[0070] Moreover, the circumference situation display equipment for vehicles of this 
invention (claim 5) eases a slack type distortion effectively with easy composition, in 



order that a coordinate transformation means may perform coordinate transformation 
so that the distance between the pixels of lengthwise [ of a lens means ], a longitudinal 
direction, or in every direction both directions may be expanded. 

[0071] Moreover, the circumference situation display equipment for vehicles of this 
invention (claim 6) has the lengthwise distortion property of a lens means smaller than 
a lateral distortion property, and a coordinate transformation means eases a slack type 
distortion effectively with easy composition, when only a longitudinal direction 
transforms a picture signal. 

[0072] Moreover, since the circumference situation display equipment for vehicles of 
this invention (claim 7) can change the coefficient of at least one piece of the coefficient 
contained in the odd function which is not the alignment of a coordinate transformation 
means, it can respond to variation, the temperature characteristic, etc. of a lens easily. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the block block diagram of an example 1. 

[Drawing 2] It is explanatory drawing showing the property of a lens (a wide angle lens 
or fish-eye lens), 

[Drawing 31 It is the example of a picture changed according to the example 1. 
[Drawing 4] It is the block block diagram of an example 2. 

[Drawing 51 It is the example of a picture changed according to the example 2. 

[Drawing 6] It is the block block diagram of an example 3. 

[Drawing 7l It is explanatory drawing of electronic zoom. 

[Drawing 8] It is the example of a picture which carried out electronic zoom. 

[Drawing 9] It is a flow chart for performing electronic zoom. 

[Drawing 10] It is the block block diagram of an example 4. 

I Drawing 111 It is the example of a picture changed according to the example 4. 
[Drawing 12] It is the block block diagram of an example 5. 
[Drawing 13] It is explanatory drawing of an unsymmetrical lens. 

[Drawing 14] It is an example of a picture on the image sensors at the time of using an 
unsymmetrical lens. 

[Drawing 15] It is the example of a picture which used the unsymmetrical lens and 
developed combining the image processing and electronic zoom by the example 4 or the 
example 5. 



[Drawing 16l On the other hand, ** is the perspective diagram of a concave-like mirror. 
[Drawing 171 It is the block diagram showing the example of the conventional 
circumference situation display equipment for vehicles. 

[Drawing 181 It is explanatory drawing showing the example of a picture which received 
a picture by the conventional image sensors. 
[Description of Notations] 
101 Lens 102 Image Sensors 

103 A/D Converter 104 Coordinate Transformation Machine 

105 Image Memory 106 D/A Converter 

107 Display Monitor 

1202 1103 Buffer 1204 Capacitor 

1205 Timing-Control Circuit 
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